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hThere are various congenital cardiac diseases that requirerepeat reconstruction of the right ventricular outflow
tract (RVOT). Several options are available for RVOT recon-
struction. We present the technique of utilizing the stentless
porcine aortic root (Prima; Edwards Lifesciences, Irvine, CA;
Freestyle; Medtronic, Minneapolis, MN) for RVOT recon-
struction. The porcine aortic root was initially developed for
replacement and reconstruction of the aortic root. However,
it was subsequently recognized to be versatile enough for
RVOT reconstruction.1 There are 2 commercially available
orcine aortic roots, the Freestyle (available in diameters
9–29 mm) and Prima (available in diameters 21–29 mm).
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doi:10.1053/j.optechstcvs.2011.04.004e routinely use the Freestyle 19-mm conduit, and Prima for
ll other size conduits larger than 19 mm. Patients with te-
ralogy of Fallot, truncus arteriosus, as well as those under-
oing a Ross procedure, are candidates for this conduit. It can
e used for replacement of stenotic and calcified conduits,
nd also to provide a competent pulmonary valve in the
VOT position in patients who have had a previous transan-
ular patch. We use published nomograms to determine the
ize of pulmonary valve required by body surface area and
hen try to upsize it up to a Z-score2 (range1 to 3).
e do not upsize it larger than a Z-score3 because this
as the potential for sternal compression and valve failure.2
The reoperative techniques are standardized. We obtain
preoperative echocardiogram and either a cardiac catheter-
ization or a magnetic resonance imaging scan. These studies
help us determine any additional procedures that might need
to be done at the time of the conduit replacement. The groin
vessels are also evaluatedwith duplex studies. The position of
the current conduit in relationship to the sternum is also
noted.
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Figure 1 Repeat sternotomy is performed using an oscillating saw; the various mediastinal structures including the aorta
and right atrium are first dissected out. Dissection of the conduit can be delayed until after cannulation. Once
cannulation has been completed, the RVOT is dissected out. Ao  aorta; RAA  right atrial appendage.
Stentless porcine aortic root 181Figure 2 The old homograft or transannular patch used to reconstruct the RVOT is depicted. If there are any intracardiac
shunts, we routinely vent the left side and do the surgery under fibrillatory arrest. If there are no intracardiac shunts
demonstrated on the echocardiogram, the conduit replacement can be accomplished on the beating heart under
normothermic cardiopulmonary bypass. Once again, depending on the need for any additional intracardiac repair, we
use either single venous or bicaval cannulation. Cardiopulmonary bypass is instituted once the porcine aortic root has
been prepared and readied for implantation. The old conduit is excised, leaving a small rim of tissue on the RVOT. All
excess calcific debris is removed. The defect in the pulmonary artery is also examined and the sizes of the branch
pulmonary arteries are assessed. TA  transannular.
182 A.K. Kaza, P.T. Burch, and J.A. HawkinsFigure 3 The old conduit is removed by carefully dissecting in the plane adjacent to the conduit and avoiding injury to
the left main coronary artery and left atrial appendage. In patients with a transannular patch, the patch is removed and
the distal pulmonary arteries are prepared by excising the connection to the right ventricle. Any obstructing muscle
bundles in the RVOT can be encircled with a right-angled clamp and divided. PA pulmonary artery; RVOT right
ventricular outflow tract.
Stentless porcine aortic root 183Figure 4 We size the outflow tract based on the intraoperative anatomy and the body surface area (using published
nomograms) and pick a graft before going on to bypass. This graft is washed on the back table and brought to the
surgical field.
184 A.K. Kaza, P.T. Burch, and J.A. HawkinsFigure 5 (A) The graft is washed on the
back table according to the manufac-
turer’s specifications and brought
onto the field for oversewing of the
coronary orifices. The coronary ori-
fices are oversewn in 2 layers using
5-0 polypropylene suture. A thin
layer of bioglue is applied to the cor-
onary closure suture line for added
hemostasis. The Freestyle prosthesis
has ligatures around the coronary or-
ifices; however, we reinforce these
with the polypropylene sutures and
bioglue. (B) The porcine aortic root is
then shortened along its posterior as-
pect to give it a gentle curvature after
implantation in the RVOT. Excess
length of the graft is also trimmed to
keep the valve as distal as possible.
Stentless porcine aortic root 185Figure 6 The distal anastomosis is then performed using either 5-0 or 4-0 polypropylene running suture. The valve
conduit is parachuted down after a few throws and the suture line is completed. The wall of the valve conduit is thicker
than a homograft. Full-thickness bites are taken in the valve conduit to minimize postoperative bleeding. Placing a
flexible sump sucker through the valved conduit into the branch pulmonary arteries helps to improve the exposure.
186 A.K. Kaza, P.T. Burch, and J.A. HawkinsFigure 7 The proximal anastomosis is then commenced. The proximal end of the conduit has a Dacron cuff with hash
marks at every third of the circumference. Using either a 5-0 or a 4-0 polypropylene suture, the posterior one third to
one half of the conduit is sewn to the proximal posterior aspect of the RVOT. If length is still an issue, the suture line
posteriorly can be telescoped down into the RVOT by taking sutures more proximal posteriorly in the RVOT to take up
slack and prevent kinking. Any remaining obstructingmuscle bundles are then encircled with a right-angled clamp and
divided.
Stentless porcine aortic root 187Figure 8 A bovine pericardial patch is brought onto the field. Using a silk ligature, we measure the length and width for
the patch and tailor the bovine patch accordingly.
188 A.K. Kaza, P.T. Burch, and J.A. HawkinsFigure 9 The suturing of the patch is begun at the (patient’s) left ward aspect, where the conduit is sutured to the RVOT.
The patch is anchored at this junction using a pledgeted suture. The distal end of the patch is then sewn to the Dacron
cuff of the conduit all the way up to the right-sided junction of the conduit with the RVOT. The remainder of the patch
is then sewn to the RVOT and the suture line is completed. We routinely utilize the bovine pericardial gusset to avoid
distorting the valve.
Stentless porcine aortic root 189Figure 10 Standard de-airing maneuvers are undertaken; the heart is defibrillated into sinus rhythm, and the patient is
weaned off cardiopulmonary bypass. We use intraoperative transesophageal echocardiography to determine any
gradient across the RVOT and to determine pulmonary valve competence. This figure illustrates the appearance of the
porcine aortic root after RVOT reconstruction.
190 A.K. Kaza, P.T. Burch, and J.A. HawkinsConclusions
The stentless porcine aortic root is a durable valve conduit for
RVOT reconstruction. It tends to have slightly higher initial gra-
dients than standard homografts (usually in the 20- to 25-
mmHg range); however, we have noted a durability advantage
with respect to pulmonary valve competence with about 90 to
95% free of any reintervention at 8 years.3 Using the technique
described above, this valved conduit can be implanted safely.
Avoiding significant upsizing of the valve conduit (greater than
3 Z-score) can also help to preserve conduit longevity.References
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